To: USPTO Page 8 of 24 



2006-07-11 06:29:04 (GMT) 



18064986673 From: Winston Hsu 



AppKNo. 10/710,175 

Amdt. elated July 1 1 , 2006 

Reply to Office action of April 1 1 , 2006 

Amendinent!» to the Claims 

Listing of claims 

5 

Claims I 13 (cancelled) 

Claim 14( currently amended ): An apparatus for adjusting a phase difference between 

two input sign^s, the apparatus comprising: 
10 a first buffer for buffering a first input signal and outputting a first output 

signal; 

a first DAC for outputting a first control voltage corresponding to a tlrst digital 

value representative of a phase delay; 
a first variable capacitor coupled to the first DAC and the first buften the 
] 5 capacitance value of the first variable capacitor ccMresponding to the first 

control voltage; 

a second buffer for buffering a second input signal and outputting a second 
output signal; 

a second DAC for outputting a second control voltage corresponding to a 
20 second digital value representative of a phase delay; and 

a second variable capacitor coupled to the second DAC and the second buifcr, 
the capacitance value of the second variable capacitor corresponding to 
the second control voltage; 
wherein by controlling at least one of the first and the second digital values., the 
25 phase difference between the first input signal and the second input signal is 

adjusted ^ and the first variable capacitor and the second variable capacitor are 
voltage-controlled capacitors . 
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Claim 1 5 ( previously presented ): The apparatus of claim 14 being implemcnicd in a 
receiver. 

Claim 16 ( pievioiisiy presented ) : The apparatus of claim 14 being implemented in a 
5 transmitter. 

Claim 17 ( previoiisiy presented ): The apparatus of claim 14 being implemented iji a 
transceiver. 

10 Claims 1 8-19 ( cancelled ) 

Claim 20 ( previously presented ) : ThQ apparatus of claim 14, wherein the first input 
signal and the second input signals are clock signals. 

1 5 Claim 2 1 ( previously presented ) : The apparatus of claim J 4« wherein the first input 
signal and the second input signal are RF signals. 

■ 

Claim 22 (cancelled) 

20 Claim 23 ( currently amended ) : The apparatus of claim [[22]] 14, wherein the 
voltages-controlled capacitors are MOS-based voltage-controlled capacitors. 

Claim 24 ( currently amended ) : The apparatus of claim {[22]] i4, wherein the 

voltage-controlled capacitors are P+/N well junction voltage^controlied 
25 capacitors. 

Claim 25 (currently amended) : A method for adjusting a phase difference between 
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two input signals, the method comprising: 
buffering a first input signal and outpiuting a first output signal; 
bufFering a second input signal and outputttng a second output signal; 
providing at least one of a first digital value and a second digital value 
5 reprtjsentative of a fin>t phase defay and a second phase delay respectively; 

and 

adjusting at least one of a capacitance value of a first variable capacitor with a 
first control voltage generated from the first digital value and a 
capacitance value of a second variable capacitor with a second control 
10 voltage generated from the second digital value, to adjust the phase 

difference beiv^een iho input signal and the output signal , wherein the first 
variable capacitor and the second variable capacitor are voltage-controlled 
capacitors. 

15 Clai ms 26*27 (cancelled) 

Claim 28 ( previously presented > : The method of claim 25, wherein the first input 
signal and the second input signals are clock signals. 

20 Claim 29 ( previously presented ) : The method of claim 25» wherein the first input 
signal and the second input signal are RF signals. 

Claim 30 (cancelled) 

25 Claim 31 (currently amended ) : The method of claim [[30]] 25, wherein the 

vohage-controlled capacitors arc MOS-based volcage-conirollcd capacitors. 

7 
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Claim 32 ( currently amended ) : The method of claim [[30] | 25^ wherein the 

voftage-controlled capacitors are P+/N well junction volutge-controlled 
capacitors. 

5 Claim 33 (previously presented): Ar^ apparatus for adjusting a phase difference 
between an in-'phase signal and a quadrature-phase signal^ the apparatus 
comprising: 

a first adjusting circuit, the first adjusting circuit comprising: 
a first butYer for buffering the m-phase signal and outputting a first output 
10 signal; 

a first DAC for outputting a tlrst control voltage corresponding to a first 

digital value representative of a phase delay; and 
a first variable capacitor coupled to the first DAC and the first buffer^ the 
capacitance value of the first variable capacitor corresponding to the first 
15 control voltage; and 

a second adjusting circuit, the second adjusting circuit comprising: 

a second buffer for buffering the quadrature-phase signal and outputting a 

second output signal; 
a second DAC for outputting a second control voltage corresponding to a 
20 second digital value representative of a phase delay; and 

a second variable capacitor coupled to the second DAC and the second 
buffer, the capacitance value of the second variable capacitor 
corresponding to the second control voltage; 
wherein by controlling at least one of the first and the second adjusting circuit, 
25 the phase difference between the i.n*phase signal and the quadrature-phase 

signal reaches a predetermined condition. 

Claim 34 (previously presented): An apparatus for adjusting a phase difference 
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between a positive signal of a differential signal and a negative signal of the 
differentral signal, the apparatus comprising: 

V 

a first adjusting circuit, comprising: 

a first butTer for buffering the positive signal and outputting a first output 
5 signal; 

a first DAC for outputting a first control voltage corrc^sponding to a first 

digital value representative of a phase delay; and 
a first variable capacitor coupled to the first DAC and the first butTer, the 
capacitance value of the first variable capacitor corresponding to the first 
1 0 control voltage; and 

a second adjusting circuit, comprising: 
a second buffer for buffering the negative signal and outputting a second 
output signal; 

a second PAC for outputting a second control voltage corresponding to a 
1 5 second digital value representative of a phase delay; and 

a second variable capacitor coupled to tlie second DAC and the second 
buffer^ tlie capacitance value of the second variable capacitor 
con^esponding to the second control voltage; 
v^herein by controlling at least one of the first and the second adjusting circuit* 
20 the phase difference between the positive signal and die negative signal 

reaches a predetermined condition. 



Claim 35 (previously presented): A method for adjusting a phase difference between 
an in-phase signal and a quadratuns'-phase signal, the method comprising: 
25 buffering the in-phase signal and outputting a first output signal; 

buffering the quadrature-phase signal and outputting a second output sigiial; 
providing at least one of a first digital value and a second digital value 

representative of a first phase delay and a second phase delay respectively; 

9 



PAGE 12Q4 ' RCVD AT 7/11/2008 2:28:59 AM [Eastern Daylight Tine] ' 8VR:USPT0{FXRF-3I5 ' DNIS:2738300' CSID:18064986873 ' DIffiATION (innhss):0746 



To; USPTO Page 1 3 of 24 



2006.07-11 06:29:04 (GMT) 



18064986673 From: Winston Hsu 



Appl. No. 10/710 J 75 

Amdt. dfitcd luiy 1 1 , 2006 

Reply to OiTtce action of April 1 1 , 20(K> 

adjusting at lease one of a first variable capacitor and a second variable 

capacitor by respectively utilizing a fir&i control voltage generated from 
the first digital value and a second control voltage generated from the 
5 second digital value, to make the phase difference between the in-phase 

signal and the quadrature-phase signal reach a predetermined condition. 

Claim 36 (previously presented): A method for adjusting a phase difference between a 
positive signal of a differential signal and a negative signal of the diiTcrential 
10 signal, the method comprising: 

buffering the positive signal and outputting a first output signal; 
buiiirering the negative signal and outputting a second output signal; 
providing at least one of a first digital value and a second digital value 

representative of a first phase delay and a second phase delay respectively: 
15 and 

adjusting at least one of a First variable capacitor and a second variable 

capacitor by respectively utilizing a first control voltage generated from 
the first digital value and a second control voltage generated from the 
second digital value* to have the phase difference between the positive 
20 signal and the negative signal reach a predetermined condition. 

Claim 37 (new): The apparatus of claim 33 being implemented in a receiver 

Claim 38 (new): The apparatus of claim 33 being implemented in a transmitter. 

25 

Claim 30 (new): ITie apparatus of claim 33 being implemented in a transceiver. 
Claim 40 (new): The apparatus of claim 33, wherein the tn-phase signal and the 

10 
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quadrature-phase signal are RF signals. 

Claim 41 (new): The apparatus of claim 33, wherein the first variable capacitor and 
the second variable capacitor are voltage-controiled capacitors. 

5 

Claim 42 (new): The apparatus of claim 41, wherein the voltage-controlled capacitors 
are MOS-bascd voltage-controlted capacitors. 

Claim 43 (new): The apparatus of claim 41, wherein the voitagc-controlled capacitors 
1 0 are P-f/N well junction voltage-controlled capacitors. 

Claim 44 (new): The apparatus of claim 34 being implemented in a receiver 

Claim 45 (new): I'he apparatus of claim 34 being Implemented in a transmitter. 

15 

Claim 46 (new): The apparatus of claim 34 being implemented in a transceiver 

Claim 47 (new); The apparatus of claim 34, wherein the positive signal and the 
negative signal are clock signals. 

20 

Claim 48 (new): The apparatus of claim 34, wherein the first variable capacitor and 
the second variable capacitor are voltage-controlled capacitors. 

Claim 49 (new): The apparatus of claim 48» wherein the voltage-controlled capacitors 
25 are MOS-based voltage-controlled capacitors. 

Claim 50 (new): This apparatus of claim 48» wherein the voltage-controlled capacitors 
are well junction voltage-controlled capacitors. 

II 
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Claim 51 (new): The method of claim 35, wherein the in-pbase signal and the 
quadmture-phase signal are RP signals. 

5 Claim 52 {new): The method of claim 36, wherein the positive signal and the 
negative signal are clock signals. 



•••• 
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